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ABSTRACT 


Thermal-conductivity and electrical-resistivity measurements were made on two 
Type 316 stainless steel specimens from different heats. Within experimental error 
there is no significant difference between the two specimens except at 800 F, where the 
data suggest a solid-state reaction. Thermal-conductivity values range from 7.43 to 
17.0 Btu hr~*ft - ^ft °R"^ over the temperature range 0 to 1800 F. Over the same tem- 
perature range the electrical-resistivity values range from 74 to 1Z0 microhm-cmy 

dm 
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THERMAL CONDUCTIVITY AND ELECTRICAL RESISTIVITY 
OF TYPE 316 STAINLESS STEEL FROM 0 TO 1800 F 


by 

J. Matolich, Jr. 


SUMMARY 


Results of laboratory determinations of the thermal conductivity and electrical 
resistivity of two samples of Type 316 stainless steel over the temperature range 0 to 
1800 F are presented. There is no significant difference between the two specimens 
except at 800 F where the data suggest a solid-state reaction. A difference between the 
specimens occurs at this point, presumed to be caused by slight differences in chemical 
composition. Thermal-conductivity values range from 7.43 to 17.0 Btu hr“* ft“^ft °R” * 
from 0 to 1800 F. At low temperatures the observed data are essentially in agreement 
with the literature. At elevated temperatures the observed values are about 11 per cent 
higher than previously reported data. Electrical-resistivity values, measured concur- 
rently wiih ihc thermal conductivity, rang** from 74 to 120 microhm- cm over the same 
temperature range. Experimental values of thermal conductivity and electrical resis- 
tivity are correlated with the Wiedemann-Franz-Lorenz relationship. 


INTRODUCTION 


In many cases, when comparing experimental and theoretical heat- transfer results, 
it is necessary to know the specific thermal properties of the material under study. 

Since handbook property values for the general type of material used are not sufficiently 
accurate, it is necessary to determine the values of the properties of importance for a 
specimen of the actual material of interest. This report presents the results of the 
determination of the variation of thermal conductivity with temperature for two specimens 
of Type 316 stainless steel material used in a heat- transfer comparison study. 

Since thermal conductivity is a structure- sensitive property, accurate measure- 
ments also give data on structural changes that occur. Also, two determinations on 
essentially the same alloy give a unique opportunity to examine the precision of the method 
used in making the thermal-conductivity measurements. 


SPECIMEN DESCRIPTION 


The two Type 316 stainless steel specimens studied were machined from materials 
submitted by NASA-Lewis. The first specimen, 3A, was labeled 38514-D3571 (2) and 
was received in a bar 1-1/2 inches square by 12 inches long. The second specimen, 4A, 
was labeled 18227-D3571 (4) and was 1-1/4 inches square by 12 inches long. 
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Data furnished by the material supplier and other specimen details are given in 
Table 1. Additional measurements of material density and electrical resistivity at room 
temperature were made by Battelle. The chemical composition of the two specimens fell 
within the allowable range specified for AISI-316 stainless steel. However, Specimen 
3A contained amounts of copper and cobalt that were not reported in Specimen 4A. The 
differences in the chemical composition of the two specimens are further reflected in the 
significant variation of the mechanical properties appearing in Table 1. 


TABLE 1. SPECIMEN DETAILS 



Specimen 3A 

Specimen 4A 

Material 

Stainless 

Steel Type 316 

Condition 

Hot rolled, annealed, and 

Heat Number 

pickled 

38514 

18227 

Composition, wt % 

c 

0. 063 

0. 063 

Mn 

1. 59 

1. 88 

P 

0. 023 

0. 021 

S 

0. 010 

0. 014 

Si 

0. 60 

0. 54 

Cr 

17. 45 

17. 45 

Ni 

12. 60 

12. 62 

Mo 

2. 55 

2.70 
N. R.* a) (b) (c) 

Cu 

0. 09 

Co 

0. 19 

N. R. 

Fe( b ) 

64. 83 

64. 71 

Yield Strength, psi 

35, 200 

38, 000 

Tensile Strength, psi 

80, 800 

88, 000 

Elongation, per cent 

64 

60 

Reduction, per cent 

75 

74 

Hardness, Rockwell B 

78-79 

77 

Density^ at 20 C, 

7. 95 

7. 95 

-3 

g cm J 

Electrical Re sis tivity( c ) 

75. 4 

77.4 


at 20 C, 
microhm-cm 


(a) None reported. 

(b) Fe wt. °Jo by differences. 

(c) Battelle measurements; other data from supplier data sheet. 
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The machined specimens were 0. 900 ± 0.001 inch in diameter by 5. 7 15 ± 0. 006 
inches long in the measuring section and 1. 125 ± 0. 003 inches in diameter by 3. 375 ± 

0. 006 inches long in the heater section. The specimens were about ideal in size for use 
in the thermal-conductivity apparatus. All thermal-property measurements were con- 
ducted on the specimens in the as-received condition. 


METHOD AND APPARATUS 


A longitudinal, steady- state comparison method was used in making the thermal- 
conductivity measurements. Figure 1 is a schematic drawing of the apparatus. The 
longitudinal, steady-state comparative method has been extensively used and is well suited 
to measure thermal conductivity of metals. •*)* This method yields the conductivity 

directly and is very reliable for metals from cryogenic temperatures to about 1200 C. 
However, the method requires complex apparatus and a long time to make measurements. 

The method, in brief, consists of heating one end of a specimen, measuring the 
temperature gradients along the specimen, and determining the rate of heat flow through 
thp specimen by means of a metal reference material of known thermal conductivity 
attached to the cold end of the specimen. Radial heat flow into, or away from, the spcci 
men and reference- material assembly is minimized by thermal insulation and an encircl- 
ing guard tube in which temperatures at corresponding levels are adjusted, as nearly as 
possible, to match those in the specimen and reference material. The thermal insulation 
used consists of bubbled alumina, which fills the annular space between the specimen 
reference-material assembly and the guard cylinder. The specimen is protected by a 
vacuum of approximately 2 x 10“^ Torr during the measurements. 

Six 32-gage Chromel-Alumel thermocouples of calibrated wire are wedged in holes 
spaced along the specimen, and three similar thermocouples are placed in the Armco 
iron used as the reference material. Each part of the specimen between thermocouples 
may be regarded as an independent small specimen. A thermal-conductivity value is 
calculated for each section of the specimen bounded by two thermocouples and is reported 
for the mean temperature of that particular section of specimen. The thermocouple 
placement used here permits the calculation of five thermal-conductivity values, each 
at a different mean temperature, for each thermal- equilibrium setting. 

The Battelle thermal- conductivity apparatus is equipped to make electrical- 
resistivity measurements concurrently with the thermal-conductivity measurements. 

These data are often useful in interpreting thermal-conductivity results. Electrical- 
resistivity measurements are made by the comparative voltage-drop method. A direct 
current is passed through the specimen, and voltage drops are measured over sections 
of the specimen. Corresponding legs of the specimen thermocouples are used as poten- 
tial probes. Current flowing through the specimen is determined by measuring the volt- 
age drop across a standard resistor in series with the specimen. Measurements are 
taken with the current flowing in both directions, and the values are averaged to mini- 
mize thermal and induced potentials. 

Generally, thermal-conductivity and electrical-resistivity measurements are made 
in steps from low to higher temperatures, after which one or more equilibria are obtained 
at lower temperatures. This duplication of measurements is used as a check on 

•References are given on page 25. 
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(1) Vacuum seals 

(2) Top plate 

(3) Hermetic seals for thermo- 
couples and power leads 

(4) Vacuum chamber and guard 

(5) Insulation enclosure 

(6) Sil-O-Cel insulation 

(7) Guard cooling coils 

(8) Guard balancing heaters 

(9) Insulation 

(10) K-30 brick 

(11) Connection to vacuum system 

(12) Sink assembly 

(13) Reference standard 

(14) Specimen 

(15) Thermocouples («) 

(16) Heater block 

(17) Specimen heater 


A-5I8I2 


FIGURE 1. SCHEMATIC DRAWING OF THE THERMAL- 
CONDUCTIVITY APPARATUS 


BATTELLE 


MEMORIAL 


INSTITUTE 


5 


thermocouple and specimen changes which may have taken place during the 5-day mea- 
suring period. (Sections of the specimen have been exposed to an individual heat treat- 
ment that could induce structural changes.) 

Auxiliary apparatus required for the measurements, but not shown in Figure 1, 
is as follows: 

(1) Voltage-regulated power supply for heaters 

(Z) Constant- temperature water supply for the heat sink 

(3) Thermocouple emf-measuring system 

(4) Regulated air supply for cooling coils. 

Thermocouples are made from previously calibrated wire. A continuous program 
of establishing the values for the conductivity of the reference material^) i s maintained. 

The heat-flux balance in the specimen-standard assembly may be written as 


Q 0 = ±f(s)±g'(m) , (1) 

where 

Q q = true heat flow through the specimen, Btu hr"* 
k * thermal conductivity, Btu hr’* ft"^ ft° R"* 

A * area, ft^ 

AT * temperature difference between adjacent thermocouples, °R 

Ax = distance between thermocouples, ft 

f(s) * net radial heat exchanged resulting from guard-specimen 

temperature mismatch and possible radiant heat exchange, Btu hr"* 

g'(m) m net heat evolved or absorbed resulting from non-steady state, Btu hr"*. 

At thermal equilibrium the thermal conductivity is defined by 


k« - 2 ^ 

AAT 


( 2 ) 


where 


Q * measured value of heat flow (Btu/hr) » ± f(s) * g'(m). 

The method has been constructively criticized in the literature. Bidwell's(^) early 
criticism is answered by proper guarding and the comparative standard method of mea- 
suring heat flows. More recently, Laubitz^^ examined the limits on the difference 
between the reference material and the unknown. The work of Watson and Robinson^) 
shows that even for the much more difficult task of guarding an absolute specimen-input 
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heater, circumvented by the comparative method, the radial heat exchange before 
corrections was of the order of only 5 per cent. 

The apparatus employed in the measurements is a proven piece of equipment and 
has been in satisfactory use for several years. Experience has established that the 
relative error between different measurements performed in the apparatus does not 
exceed ± 2 per cent. This is considered to be the apparatus reproducibility when using 
the same reference material. The absolute error of the thermal-conductivity values is 
estimated not to exceed ± 5 per cent, the chief uncertainty being the absolute thermal 
conductivity of the reference material. A detailed error analysis is given in Appendix A. 

The measuring method was designed for thermal-conductivity measurements and 
not electrical-resistivity measurements, and although components of the electrical mea- 
suring system are all of high accuracy, the total error in electrical-resistivity mea- 
surements is estimated not to exceed ± 2 per cent. This somewhat large error results 
from the temperature gradients in the apparatus and the small potential drops resulting 
from the relatively large cross section of the thermal-conductivity specimen. 


RESULTS 


Table 2 gives observed grouped thermal-conductivity and electrical-resistivity 
values. The standard deviation is included to illustrate the scatter in the data at each 
temperature. These data are a reduction of the individual observed points that are given 
in Appendix B. This reduction of data allows a direct comparison between specimen 
conductivity values at the selected temperatures. The reduction in the number of points 
was made by moving each observed point along the curve to a convenient nearby selected 
temperature. This was done using the slope of the data evaluated near that point and the 
difference in temperature between the selected point and the experimental point. The 
adjustment may be viewed as being based on the linear term of the Taylor series expan- 
sion of the conductivity data about the selected temperature. Since the adjustment is 
small, this first term is adequate. This adjustment brings all the experimental points 
to a reduced number of temperature points at which an average value can be calculated 
and an estimate made of the standard deviations, which is the measure of the scatter of 
the data about the average and a measure of internal consistency. The data for both speci- 
mens reproduced well at lower temperatures after the specimens had been to the highest 
temperatures, indicating that no irreversible property change had taken place. These 
data at lower temperatures are given as Equilibrium 6, in Tables B-l and B-2 in Appen- 
dix B. The data at low temperatures, from 0 to about 800 F, are essentially the same for 
both specimens. Of a total of about 42 points, none are beyond ±1.5 per cent from the 
average. 

To analytically express the thermal-conductivity data, they were fitted with two 
curves. A curve of the form 

k * AT B 0 < T < 800 F (3) 

was used below the inflection point. 
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A straight line 


k ss C + DT 800 < T < 1800 (4) 

was used above the inflection point, where 

k e thermal conductivity, Btu hr“* ft“^ ft °R 
T s absolute temperature, °R. 

All the individual points from both specimens given in Appendix B were used to fit 
Equations (3) and (4). 

In the temperature range from 0 to 800 F, least- squares fit yielded the following 
constants for Equation (3): 


A s 0. 5Z048 ± 0. 0188 
B * 0. 43367 ± 0. 0096 

and with a standard error of the curve, which is the measure of the scatter of the ob- 
served data about the fitted curve, of 0. 14 based on 38 degrees of freedom. 

Based on these errors, the largest observed deviation from the curve, which is 
given in Table 3 at 750 F for Specimen 4A, occurs about 1 in 20 times and is considered 
significant. (?) None of the other deviations are significant. 

For the temperature range from 800 to 1800 F, an analysis using Equation (4) 
yielded 


C ■ 4. 553 ± 5. 62(10" 2 ) 

D » 5. 507(10-3) ± 1. 88(10“ 5 ) 

with a standard error of the curve of 0. 25 based on 18 degrees of freedom. 

The data for each specimen cross at about 950 F. Hence, both specimens have 
essentially the same absolute value of thermal conductivity over the temperature range. 
However, the slope of the best curve visually fitted through the two sets of data differs 
slightly, and the data were examined for the possibility that the two specimens might 
have different slopes. The difference found is expected 1 out of 10 times for the respec- 
tive number of points and their standard errors, and it is not significant. 

The individual points and the grouped observed points are plotted in Figures 2 and 
3. The analytical variations between Equations (3) and (4) are also included in the figures. 
An inflection in the thermal conductivity-ver sus-temperature curve is clearly s.hown in 
the vicinity of 800 F for both specimens. 

A plot of the electrical-resistivity data for both specimens is given in Figure 4. 

The data do not show the inflection that is readily observed in the thermal-conductivity 
data. This is not surprising in view of the small change expected. The method and 
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THERMAL CONDUCTIVITY OF TYPE 316 
STAINLESS STEEL, SPECIMEN 3A 
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FIGURE 3. THERMAL CONDUCTIVITY OF TYPE 316 
STAINLESS STEEL, SPECIMEN 4A 
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apparatus was designed for thermal-conductivity measurements, and the electrical 
measurements are valuable, incidental data, readily obtained. As a result, the precision 
of the electrical measurements is too low to contribute to the question of the inflection, 
but on the whole, they add information on the material. 

Table 3 gives, at selected temperatures, interpolated thermal-conductivity values 
calculated from the above expressions and also gives comparative data from other 
investigators. Included in the table are electrical-resistivity values read from a smooth 
curve visually fitted to the observed resistivity data. 


TABLE 3. INTERPOLATED THERMAL CONDUCTIVITY, LITERATURE 
VALUES, AND ELECTRICAL RESISTIVITY OF TYPE 316 
STAINLESS STEEL 


Temperature, 

F 

Thermal Conductivity, Btu hr" 

°F” 1 

Electrical Resistivity, 
micr ohm-cm 

Present Work 

Battelle( a ) 

Armour^’ c ) 

Present Work 

0 

7. 4 

_ — 

_ _ 

74 

ZOO 

8. 7 

8. 3 

8. 3 

82 

400 

9. 8 

9. 2 

9. 3 

90 

600 

10. 7 

10. 0 

9. 9 

97 

750 

11. 3 

— 

— 

102 

800 

11. 5 

11.0 

10. 2 

103 

850 

11. 8 

- - 

— 

104 

1000 

12. 6 

11. 8 

11. 2 

108 

1200 

13. 7 

12. 6 

12. 2 

112 

1400 

14. 8 

13. 4 

13. 3 

115 

1600 

15.9 

14. 3 

14. 3 

117 

1800 

17. 0 

— — 

15. 3 

120 


(a) Reference (8). 

(b) Reference (9). 

(c) Values read from a smooth curve drawn through data. 


The thermal-conductivity values measured during the present work are 6 to 1 1 per 
cent higher than the values previously reported by Battelle. This may reflect com- 
positional differences or may result from structural differences, since thermal conduc- 
tivity is a structure-dependent property, resulting from changes in the state of the art of 
producing this alloy. There is no explanation for this behavior on the basis of these data 
alone . 


At about 800 F there is an inflection in the previous Battelle-observed thermal- 
conductivity^^ data. The same inflection can also be observed in the Armour^^ data. 

Several subtle metallurgical changes take place in stainless steels beginning at about 
800 F. They have been observed in several other measured properties, and are clearly 
illustrated in the enthalpy data of Douglas and Devers. Several transition phases 

have been identified in some of these materials, as well as the "K" state in nickel- 
chromium materials.' ' These are in addition to regular metallurgical changes such as 
carbide formation and solution. Essentially pure iron shows a subtle change at about 
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820 Since all these elements are in the alloy, the inflection point in the 

thermal-conductivity values of the specimens at 800 F is thought to be real and to have 
resulted from any of the mechanisms listed above. 

In view of the significant difference of the point at 750 F, which occurs only 1 time 
out of Z0, and the inflection in the data at 800 F, with no significant difference elsewhere, 
it is concluded that the chemical differences between the specimens apparently affect the 
thermal conductivity only near 800 F. 


DISCUSSION 


Wiedemann-F ranz-Lorenz Relationship 


The Wiedemann-Franz-Lorenz relationship is a correlation that exists between 
thermal conductivity and electrical resistivity. It is recognized that carriers of electri- 
cal current also transport heat. This is theoretically sound^^^ and has been experi- 
mentally verified for many metal systems. * O In conformity with the usual prac- 

tice in the literature, these data are presented in v/att-°K uphs. The relationship is 
expressed as 


L e 



( 5 ) 


where 


L * Lorenz ratio, which has the theoretical value 
2. 45( 10" 8 ) watt-ohm 0 C -1 °K 

k * thermal conductivity, watt cm"^ cm°C** 

p s electrical resistivity, ohm-cm 

T * absolute temperature, °K. 

Figure 5 shows the observed thermal conductivity of Specimens 3A and 4A plotted 
against the ratio of the absolute temperature to the observed electrical resistivity. The 
data suggest that linear functions of the form 


, A(T) 
k « 

P 


+ B 


( 6 ) 


having the correlation variable T/p, be used to fit the points. These functions were fitted 
to both sections of the experimental data. Table 4 presents results of the computations 
and shows close agreement between L, above, and the constant A in Equation (6). 
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TABLE 4. CONSTANTS FOR EQUATION 6 


T A 

Range of — x 10 

Constant 
A, x 10 8 

Constant 

B 

Standard Deviation, thermal- 
conductivity units 

3. 60 to 7. 16 

2. 056 

0. 0592 

0. 0024 

7. 16 to 10. 02 

2. 660 

0. 0160 

0. 0044 


Also included in Figure 5 is the theoretical relationship based on Equation (5) and 
values reported by Powell(^) f or a num ber of austenitic alloys. The agreement with 
Powell’s data is good and, on re-examination, a break can also be seen in his data at 
about the same region that the break occurs in Figure 5. 


Composition Correlation 


Another correlation can be made with the experimental data based on composition. 
Figure 6 shows the variation of thermal conductivity with alloy content in the iron sys- 
tem for temperatures of 1800 F, 800 F, and 200 F. As a rule, small additions to pure 
iron cause a rapid decrease of the conductivity with composition which soon saturates 
out, and the conductivity, at a high alloy content, becomes essentially independent of 
small variations. The data from the specimens tested herein (square symbols) tend to 
support this rule. On the basis of literature values this rule does not seem to hold for 
the 1800 F data. However, where both Armco and stainless steel have been measured 
at 1800 F by the same laboratory, with the same apparatus, the stainless steel is found 
to have a slightly lower thermal- conductivity value thus still conforming to the rule. 
Although the absolute values differ, Armour^) found a difference of 9 per cent between 
Armco iron and Type 316 stainless steel, and Battelle^®) found a difference of 7 per cent. 


Literature Comparison 


Figure 7 gives a plot of thermal conductivity versus temperature for the Type 316 
stainless steels and a few related alloys. The present work is in good agreement at 
lower temperatures with the more recent data on high-alloy steels. 

Of considerable interest is the behavior of the austenitic alloy at the highest tem- 
peratures reached, particularly when contrasted with iron, which is also austenitic 
above 1670 F. Much work has been done on Armco iron, which is used as a thermal- 
conductivity standard. Figure 7 suggests that an extrapolation to higher temperatures 
of the best literature values given at lower temperatures for stainless steel would yield 
conductivity values that would be higher than some values reported for pure iron. The 
figure also shows that there is considerable disagreement on the slope of the thermal 
conductivity of austenite. Based on the values derived in the present study for the slope 
of austenitic stainless steel and the most recent determinations on Armco iron, the best 
value for the slope of austenitic iron appears to be about 4. 0 x 10“^ Btu units/°F. 

JM/sel 
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FIGURE 5. THERMAL CONDUCTIVITY VERSUS ABSOLUTE TEMPERATURE/ 
ELECTRICAL RESISTIVITY FOR TYPE 316 STAINLESS STEEL 
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FIGURE 7. THERMAL CONDUCTIVITY OF TYPE 316 STAINLESS STEEL AND RELATED ALLOYS 
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appendix a 

ANALYSIS OF ERRORS 


The relative error in the thermal conductivity, k, due to fluctuations in the 
various factors in the method and apparatus, may be evaluated in two steps. First, the 
error in the heat flow through the specimen, O, may be evaluated through use of 
Equation (1). The use of Equation (1) assumes realistically that the net radial-heat 
losses and the heat effect of the temperature drift are reflected entirely in the mea- 
surement of O. Then, second, the total relative error in the thermal conductivity may 
be evaluated using the definitive Equation (2). 

Equation (1) may be rewritten as 

O = 0 0 — f( s) - g'(m) = kA , (A- 1 ) 

where O = the measured heat flow through the reference material, Q q = the true heat 
flow, and the remaining terms have meanings as defined for Equation (1). 


Experience under various guarding conditions and with varying degrees of tem- 
perature drift has yielded estimates for the variation in O q of 0. 8 and 0. 3 per cent 
resulting from f(s) and g'(m), respectively. 


The determinable error in Q may be writterf^) as 


(A- 2) 


where €q is the fractional uncertainty in O, is the fractional uncertainty in the i ^ 
term in the right-hand side of Equation A- 1 , and the remaining terms have meanings 
as defined for Equation (1). The equation says that the squares of the relative errors 
of the terms are additive. 


The best estimate of the relative error is then given by 


e 



(A- 3) 


which is the root mean square error and is, again, the relative mean error of the 
various terms entering the definitive equations. 


The relative errors, as given in the following tables, and indicated by the use of 
sigma for the various factors entering the equations, have a somewhat wider interpre- 

(Ai) 

tation than the relative error, — : — . The values used are based on the average values 

of these errors observed in many conductivity measurements. They reflect the tech- 
niques used to measure the factors, and their magnitudes point out areas for improving 
the measurements. Table A- 1 gives the relative errors for the various terms which 
affect the measured heat flow, O, measured by the reference material. 
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TABLE A- 1. RELATIVE ERRORS, FOR ESTIMATING e Q 


Source of Error 

k( a ) 

A 

AT 

Ax 

Relative Error, 

0 

0. 2 

1. 0 

0. 5 

per cent 






(a) Thermal conductivity of the reference material. 


Equation (A- 2) and the values given in Table A- 1 , coupled with the earlier esti- 
mates for the effects of unbalance and drift, through the use of Equation (A- 3) lead to 
an estimate for the relative error of O of ± 1. 4 per cent. 

Table A- 2 gives the relative errors used to estimate the total error in the mea- 
sured specimen thermal conductivity using the error of O as evaluated above. 


TABLE A- 2. RELATIVE ERRORS, FOR ESTIMATING e k 


Source of Error 

Q 

Ax 

A 

AT 

Relative Error, e^ } 

1.4 

0. 5 

0. 2 

1. o 

per cent 






Equation (A- 3) leads to the estimate e k = ±1. 8 per cent, which is the relative error 
using the same reference material. This assumes that the conductivity of the reference 
material is known with certainty; hence, it is the reproducibility of the apparatus and is 
considered to be ±1. 8 per cent with a given reference material. 

The absolute error of the measurements is estimated by allowing ±1. 5 per cent 
for the possible error in conductivity of the Armco iron used as the reference material, 
a reasonable value for the low temperatures where it was employed. Then Equation 
(A- 3) yields approximately, e k = ±2.4 for the specimen, which is the root- mean- square 
error. If we take ±1.96 as the error band for the absolute error, then 95 per cent of 
time the method would yield values within this band. That is to say only 5 times out of 
100, on the average, would the method and apparatus yield a value, by chance, which 
deviates by more than ±5 per cent from the true value. 
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APPENDIX B 

EXPERIMENTAL THERMAL- CONDUCTIVITY AND ELECTRICAL 
RESISTIVITY DATA FOR TYPE 316 STAINLESS STEEL 


Table B- 1 gives experimental thermal- conductivity and electrical- resistivity data 
for Type 316 stainless steel, Specimen 3A. Table B- 2 gives data for Specimen 4A. 

The various thermal equilibria for each specimen are numbered in chronological order. 
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TABLE B-l. OBSERVED THERMAL CONDUCTIVITY AND ELECTRICAL RESISTIVITY OF TYPE 316 STAINLESS STEEL, SPECIMEN 3A 
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(a) Before thermal -conductivity measurements. 


TABLE B -2. OBSERVED THERMAL CONDUCTIVITY AND ELECTRICAL RESISTIVITY OF TYPE 316 STAINLESS STEEL, SPECIMEN 4A 


23 and 24 
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